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A B S T R A C T
Objective: Functional capacity evaluation is commonly used to assess the abilities of patients to perform
some tasks. Ergo-Kit1 is a validated tool assessing both functional capacities of patients and workplace
demands. The objective of this study was to evaluate the relevance of the Ergo-Kit1 data for occupational
physicians during the return-to-work process.
Methods: A retrospective and monocenter study was conducted on all patients included in a
rehabilitation program and assessed with the Ergo-Kit1 tool between 2005 and 2014. Workplace
demands and patients’ functional capacities were evaluated and confronted. Self-beliefs and perceived
disability were also assessed and compared to the functional capacity evaluation.
Results: One hundred and forty-nine working-age patients (85 men, 64 women; 39  12 years) suffering
from musculoskeletal disorders or other diseases were included. Main causes of mismatch between
workplace demands and functional capacities were manual handling of loads, postures with arms away from
the body and repetitive motions at work; sitting posture was correlated with a lesser physical workload; and
Oswestry score was correlated with functional capacities evaluated by the Ergo-Kit1.
Conclusion: Ergo-Kit1 is a relevant tool to assess the multidimensional aspects of workplace demands
and functional capacities. It could be very helpful for occupational physicians to manage return-to-work.
 2015 Elsevier Masson SAS. All rights reserved.
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Work capacity evaluation (WCE) is dedicated to assess work
capacities of a person to perform a job. The WCE describes,
analyzes tasks as well as workplace demands (WPD) according to
different strategies and determines how the worker can face up to
them [1]. It is most often conducted in Physical Medicine and
Rehabilitation Centers (PM&R). It contributes to the rehabilitation
program organization, the return-to-work (RTW) prognosis, its
implementation (safe and sustainable), even when necessary it
may contribute to career change [2] and can help determinate
eventual rights to workers’ compensation [3,4]. There are two WCE
categories: evaluation in the workplace environment and Func-
tional Capacity Evaluation (FCE) [5]. There are job-speciﬁc FCEs
that include real-life situations by simulating work tasks, as well as
general FCEs.* Corresponding author. Tel.: +33 6641 86741.
E-mail address: jcaron.mt@me.com (J. Caron).
http://dx.doi.org/10.1016/j.rehab.2015.08.002
1877-0657/ 2015 Elsevier Masson SAS. All rights reserved.Ergo-Kit1 (EK) marketed by ‘‘Ergo control’’ (Netherlands) is a
validated tool [6,7] to conduct FCEs and WPD evaluations. It
consists in a battery of 55 standardized physical tests measuring a
worker’s maximum capacities according to certain WPDs such as
manual handling of loads (MHL), manual dexterity, ability to
maintain demanding postures, etc. This assessment is conducted in
a healthcare environment and the recommendation given after-
wards is a presumption on the compatibility between the person’s
functional status and general job tasks. A recommendation on the
real-life compatibility can only be expressed after conducting a
WCE in the workplace [8,9].
In the literature, FCE performance is inﬂuenced by physical
factors (i.e. age, sex), type and duration of the disability, presence
of associated pain and its intensity, as well as psychological factors
(i.e. perception of the disability, anxiety-depression, self-assess-
ment of functional capacities) [10,11].
The EK, marketed in The Netherlands since 1993, is available in
three other European countries (Belgium, Luxemburg and France).
The use of this tool requires a speciﬁc training delivered by the
Fig. 1. Test of manual handling of loads.
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study has evaluated the results of FCEs using the EK.
The RTW issue consists in evaluating a worker’s functional
capacities (FC) in order to return to work to the same position or
another one with no risk to the worker’s health. The main objective
of this study was to conduct a synthesis of all elements yielded by
the EK useful to healthcare professionals involved in the RTW
process, especially the occupational physician (OP), about work
conditions compatible with a safe RTW. The second objective was
to evaluate associations between self-assessed disability indicators
and FCE results, which can guide the decisions of the OP.
2. Material
This descriptive, retrospective monocenter study was conduc-
ted on all the medical charts of patients evaluated in the PM&R
department of the Angers University Hospital in France from
March 2005 to April 2014. Over this time period, 209 EK
evaluations were conducted for a total of 185 patients, including
149 patients in RTW or stay-at-work situations (persons with job
difﬁculties and/or on sick leave or out of a job or on disability
leave). Patients were seen either as inpatients or outpatients in the
Adult or Pediatric units of the PM&R department.
Study inclusion criteria were: being between 15 and 65 years of
age, having one of the following work statuses: employee,
employer with a salary, independent worker, apprentice, unem-
ployed worker or worker on disability leave, being in RTW or stay-
at-work situation, having signed the study’s participation consent
form as well as parental consent form for minors. Exclusion criteria
were: being a student, retired or with an unknown work status,
having a contraindication to perform the EK assessment (usual
contraindications related to intensive efforts, see Appendix 1).
The various EK tests follow a standardized protocol [12]. A
French adaptation of this protocol (Ergo-Kit1 manual) was
conducted by the PM&R department and is used as a reference
and basis for the EK trainings of the French-speaking teams; this
protocol has not yet been validated. Two types of EK evaluations
are possible:
 half-day assessment: pre-assessment interview and FCE;
 full-day assessment: pre-assessment interview, WPD evaluation
and FCE.
The WPD evaluation is conducted in the context of stay-at-work
conditions and when patients are able to describe their job tasks.
However, a WPD evaluation can be necessary when the patient
does not have a job (to help guide and promote the choice of a new
professional orientation). The reason for conducting a WPD
evaluation has to be validated by the PM&R physician who
prescribed the evaluation.
These two types of evaluations generate a writing report using
the Ergo Control software. All these evaluations were conducted by
three occupational therapists from the PM&R department trained
to conduct the EK protocol.
2.1. Pre-assessment interview
It consists in collecting the following elements:
 sociodemographic data: age, sex, type of evaluation and date of
the evaluation;
 medical data: habits (tobacco and/or alcohol use), history of the
disease, diagnosis, treatment, medical history and associated
disorders, collected by the occupational therapist based on the
information given by the patient as well as the evaluation
request form ﬁlled out by prescribing physician; current sport practice;
 clinical data: height, weight, dominant hand, blood pressure and
heart rate;
 social and occupational data: educational attainment, number of
professional experience work years, position, length of service,
being on sick leave or not, duration of professional inactivity and
self-assessment on the ability to work;
 self-questionnaire on functional disability: the Oswestry pain &
disability questionnaire [13] translated and validated in French
[14] with the addition of an 11th question (‘‘Are there any other
housework or leisure activities you are not able to perform?’’).
The initial objective of the Oswestry low-back pain questionnaire
was to measure the functional impact of low-back pain on
activities of daily leaving [13,14]. This score has a high validity
and reliability [15]. Results are expressed in disability per-
centages out of 100 and are analyzed as such: 0–20%: minimal
disability; 21–40%: moderate disability; 41–60%: severe disabil-
ity; 61–100%: extremely severe disability. The 11th open
question was added in order to collect eventual missing data.
2.2. Functional capacity evaluation (FCE)
FCs are quantiﬁed according to the Department of Labor (DOL)
USA system, allowing the analysis of physical characteristics of
occupational activities grouped into the Dictionary of Occupational
Titles 1991 (DOT) [16]. The EK evaluates 27 functional abilities of the
DOL system: 12 MHL abilities and 15 other abilities (Appendix 2).
The FCE is entirely performed with the EK, which includes a
Purdue Peg Board Test (neuropsychological test of manual
dexterity and bimanual coordination), a Jamar manual dynamom-
eter, a dynamometer platform, a column with adjustable elements
and a step platform to conduct 55 physical tests (Figs. 1 and 2).
Each functional ability is assessed by the occupational therapist
taking into account one or more of its related physical tests and
Fig. 2. Reaching and handling test.
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the MHL category are estimated in maximal weight (kg) that can be
lifted or moved for each time-period (in frequency) of the DOL
system (Appendix 2, example: occasionally lowering 7.5 kg = the
patient is able to lift a load of 7.5 kg, lowering from the ﬂoor to the
waist up to 32 times a day). The other FCs are estimated in
percentages of an 8-hour workday (example: sitting down
90% = the patient is able to sit down for up to 90% of the workday).
The FCs are compared to the norms of the DOL system and the
WPDs when available, within an analytic diagram (Fig. 3). After the
evaluation, a validity score from 1 to 5 is calculated comparing the
results of different physical tests measuring similar abilities (for
example: study on the coherence of the curves for the two Jamar
dynamometer reproducibility tests). This score is able to deter-
mine if one can take into account all the results of the FCE for a
given patient. The higher the score, the higher the tests’ validity.
2.3. Workplace demands (WPD) evaluation
A WPD evaluation is not systematic and depends on the EK
indication. Three detailed self-questionnaires are mailed, prior to
the evaluation, to the patient’s home:
 personal information questionnaire: sociodemographic data
(useful during the preliminary interview);
 ‘‘work’’ questionnaire: type of work contract, work schedule,
work rate, autonomy, opportunities for career development;
 ‘‘work actions’’ questionnaire: for each task the different actions
are detailed.
The WPD evaluation corresponds to evaluating the physical
constraints related to the job during an interview with the patient,
after the preliminary interview and before the FCE. From the data
in the ‘‘work actions’’ questionnaire, a total arduousness indexscore on 100 is computed from the arduousness indexes of each
action. A ‘‘work abilities’’ form ﬁlled out by the occupational
therapist helps quantify the WPDs according to the DOL system.
3. Methods
WPDs were compared to (Table 1):
 MHL threshold values of the AFNOR NF X 35-109 norm to lift and
move loads [17];
 exposure durations deﬁning arduous situations and constraining
postures from the Summer 2003 study [18];
 exposure durations described as speciﬁc risk factors for
musculoskeletal disorders (MSD) of the upper limb [19];
 DOL standards used in the EK protocol.
These different references were extrapolated for abilities with
no set threshold values (Table 1).
Color areas were deﬁned using the different threshold values
listed above. For a given ability (example: reaching low), the green
area ‘‘acceptable constraints’’ included jobs for which the WPDs
were below the lowest threshold value and the red area
‘‘unacceptable constraints’’ included jobs for which the WPDs
were above the highest threshold value. The yellow area
‘‘acceptable constraints under certain conditions’’ is located in
between the red and green areas.
When possible, WPD and FCE data were confronted in order to
obtain a presumption rate of match or mismatch between the
patient’s FCs and WPDs for each ability, using the following formula:
FCE–WPD. When the result was  0, a presumption of match was
noted. If the results was < 0, a presumption of mismatch was noted.
For example, if a patient presented FCs for ‘‘sitting’’ during 90% of his/
her workday and WPDs at 33%, the presumption of match for
‘‘sitting’’ was noted. Conversely, if a patient had FCs for ‘‘stooping’’ at
10% and WPDs at 50%, the presumption of mismatch for ‘‘stooping’’
was noted (Fig. 3). This method was used on the entire population
studied, regardless of the pathology, and also on the subgroup of
patients with MSD of the upper limb.
A variable ‘‘WPD relative functional capacities’’ (relative FCs)
was created by dividing the FCE data by the WPD data (FCE/WPD)
in order to confront sick-leave related variables. Jobs without
WPDs for a given ability were not analyzed. For example, if a
patient had FCs for ‘‘stooping’’ at 10% and WPDs at 50%, the relative
FCs for ‘‘stooping’’ were 20% (10/50 = 0.20).
A ‘‘global FCE performance index’’, previously used in other
studies [20,21] was created in order to conﬁrm the validity of our
results by comparing them to the ones reported in these studies.
This index represented the sum of all abilities with a presumption
of mismatch for a given patient, it could range from 0 to 27. The
higher the index, the lower the global performance.
3.1. Data collection and statistical analysis
Data collection from the EK reports as well as the descriptive
analysis of the sample were conducted with the Microsoft1 Excel1
for Mac 2011 software version 14.0.0. Non parametric statistical
tests (Fischer exact test and, if necessary the Cochran-Armitage
test to study the association between two qualitative variables, the
Wilcoxon–Mann Whitney test to compare the distribution of a
quantitative variable according to a qualitative variable, the
Spearman Rank-Order Correlation to study the correlation
between two quantitative variables) were performed via the
BiostaTGV website (http://marne.u707.jussieu.fr/biostatgv/) as
well as the SAS1 9.4 for Windows Software. Statistical tests were
conducted for samples of at least 10 patients and the signiﬁcance
Fig. 3. Example of WPD and FCE analysis diagram (without manual handling of loads). *DH: dominant hand; NDH: non-dominant hand.
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means and standard deviations and qualitative data as numbers
and percentages. The statistics in this study did not account for
missing data.
We studied the following variables to guide the decision of the
OP: being on sick leave, duration of sick leave, Oswestry score,
performance index, feeling of ‘‘being able to work’’, arduousness
index, upper limb impairment, laterality of the upper limb
impairment. Patients with an apprentice status were voluntarily
discarded from the WPD analyses due to the periodical nature of
their work. Unemployed workers who beneﬁted from a double
WPD + FCE assessment were also discarded from the analyses
since they were not employed at the time of the evaluation.
Patients’ social and occupational categories were classiﬁed
according to the 8 categories of the 1st level of the nomenclature des
professions et cate´gories socioprofessionnelles PCS 2003 (Insee PCS
2003 norms) [22] and the different sectors of activities were
categorized according to the French nomenclature d’activite´s
franc¸aises (NAF 2008 norm from Insee) [23].3.2. Ethics
All patients signed a consent form for performing the tests and
compiling their results in a database. For minors, a parental
authorization was collected. The information delivered to patients
as well as their authorization for data collection for a study were
considered as an informed and voluntary consent. In regards to
national data protection laws, all personal data were handled in a
conﬁdential manner and used exclusively for scientiﬁc means. Due
to the retrospective nature of the study, no additional ethics
considerations were requested.
4. Results
Overall, 92 WPD + FCE combined evaluations and 57 single FCEs
were conducted. The main indication for evaluations was the issue
of stay-at-work with planned RTW (63%) and in 72% of cases,
related to an affection of one or both upper limbs (47% on the
dominant side, 30% on the non-dominant side and 23% bilateral).
Table 1
Thresholds for postural and joint constraints and for MHL.
Ability SUMER 2003 study MSD thresholds Extrapolated values DOL standards
hpw % hpd % % %
Sitting 50
Standing 20 50
Walking 20 50
Climbing 25 33
Stair climbing 25 33
Stooping 25 66
Kneeling 25 66
Crouching 25 66
Crawling 25 66
Reaching high 2 25 66
Reaching low 2 25 66
Handling DH 20 50 2 25
Handling NDH 20 50 2 25
Fingering DH 4 50
Fingering NDH 4 50
Ability ( correction coefﬁcient) Maximum acceptable value (kg) Conditional maximum value (kg)
Lowering occasionally  0.4) 6 10
Lowering frequently ( 0.4) 6 10
Lowering constantly ( 0.4) 6 10
Raising occasionally ( 0.4) 6 10
Raising frequently ( 0.4) 6 10
Raising constantly ( 0.4) 6 10
Holding occasionally ( 1) 15 25
Holding frequently ( 1) 15 25
Holding constantly ( 1) 15 25
Carrying occasionally ( 0.6) 9 15
Carrying frequently ( 0.6) 9 15
Carrying constantly ( 0.6) 9 15
MHL: manual handling of loads; kg: kilograms; MSD: musculoskeletal disorders; DOL: U.S. Department of Labor; hpw: hours per week; %: percentage on the basis of an eight-
hour workday; hpd: hours per day; DH: dominant hand; NDH: non-dominant hand.
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the spine. The mean validity score evaluation was 3.8  0.8; it was
in average lower for MSD of the upper limbs (3.4  0.9), but not for
spinal pathologies (4.2  0.5) (Table 2).
4.1. Characteristics of the population studied
The population of this study consisted in 149 patients (85 men,
mean age 35  12 years and 64 women, mean age 43  10 years),
with a mean Body Mass Index (BMI) at 25.7  5.7 kg/m2. Half the men
and almost a third of the women were smokers, half the men and a
quarter of the women reported alcohol consumption, two-third of the
patients were taking analgesics or psychotropic drugs, a third of the
men and half the women were involved in a sport activity. In all,Table 2
Main pathology for the indication of the evaluation and validity scores.
Disease 
Musculoskeletal disorders (MSD) of upper limb 
Rotator cuff pathology 
Entrapment syndromes (carpal tunnel syndrome, ulnar tunnel syndrome, thoracic 
MSD without precision or multiple disorders of upper limb 
Other tendon pathologies (medial epicondylitis, lateral epicondylitis) 
Spinal pathology 
Other diseases 
Acquired brain damage (stroke, traumatic brain injury, multiple sclerosis, tumors, 
Trauma/multiple trauma 
Peripheral neurological injury (polyradiculoneuritis, Guillain-Barre syndrome) 
Rheumatology and systemic disease 
Congenital brain damage (cerebral palsy, genetic disease, dyspraxia) 
Spinal cord injury (paraplegia, quadriplegia) 
Other (Amputation, burn victim, cardiology) 
Total 120 patients (80%) were working (as employees or independent
workers), including 77.5% on sick leave with a mean sick leave
duration at the time of the evaluation of 387  332 days (median at
300 days). Most of the population was employees (80%) (Table 3) with
a low educational attainment (34% without any diploma or middle
school diploma (Brevet des colle`ges), 44% had an occupational high
school diploma CAP/BEP, and 22% had a high school diploma
(Baccalaureate) or higher. The most represented social and occupa-
tional categories were: blue-collar workers (50%) and employees
(33%), followed by white-collar workers (12%), managers or high level
intellectual workers (3%) and farm workers (2%). Main sectors of
activity were non-retail tertiary (31%), industry (23%), retail tertiary
(18%), construction work (15%) and agriculture (13%). The median
length of service was 6 years (Range: 1 to 33 years). According to then % Validity score (/5)
(mean  standard deviation)
49 33.8 3.4  0.9
21 14.5 3.4  0.9
outlet syndrome) 13 9.0 3.5  1.0
11 7.6 3.5  0.8
4 2.8 3.0  0.8
19 13.1 4.2  0.5
77 53.1 3.9  0.7
abscess) 22 15.2 4.0  0.5
22 15.2 4.0  0.7
12 8.3 3.7  1.0
10 6.9 3.9  0.6
3 2.1 3.7  1.5
3 2.1 4.0  0.0
5 3.4 4.0  0.7
145 100.0 3.8  0.8
Table 3
Type of Ergo-Kit assessment according to the social and occupational status and its
indication.
Type of EK assessment
WPD + FCE FCE only
n % n %
Social and occupational status
Employee (n = 116) 82 70.7 34 29.3
Unemployed person (n = 16) 4 25.0 12 75.0
Apprentice (n = 11) 2 18.2 9 81.8
Self-employed person (n = 4) 4 100.0 0 0.0
Disability (n = 2) 0 0.0 2 100.0
Indication
Stay-at-work, RTW* (n = 94) 84 89.4 10 10.6
Vocational guidance, career change (n = 36) 3 8.3 33 91.7
Occupational rehabilitation (n = 12) 3 25.0 9 75.0
Other reason (n = 2) 0 0.0 2 100.0
Without reason (n = 5) 2 40.0 3 60.0
EK: Ergo-Kit; WPD: workplace demands; FCE: functional capacity evaluation; RTW:
return to work.
Table 5
Presumptions of mismatch between WPDs and FCs.
FCE – WPD Total sample
(n = 84)
MSD sample
(n = 38)
n % n %
Lowering occasionally 27 32.1 10 26.3
Lowering frequently 29 34.5 15 39.5
Lowering constantly 17 20.2 7 18.4
Raising occasionally 29 34.5 16 42.1
Raising frequently 25 29.8 12 31.6
Raising constantly 13 15.5 7 18.4
Holding occasionally 26 31.0 13 34.2
Holding frequently 31 36.9 16 42.1
Holding constantly 18 21.4 8 21.1
Carrying occasionally 21 25.0 6 15.8
Carrying frequently 6 7.1 3 7.9
Carrying constantly 3 3.6 1 2.6
Sitting 5 6.0 0 0.0
Standing 5 6.0 3 7.9
Walking 6 7.2 1 2.6
Climbing 13 15.7 4 10.5
Stair climbing 3 3.6 0 0.0
Stooping 15 18.1 7 18.4
Kneeling 2 2.4 0 0.0
Crouching 5 6.0 1 2.6
Crawling 1 1.2 1 2.6
Reaching high 28 33.7 18 47.4
Reaching low 53 63.9 27 71.1
Handling DH 39 47.0 18 47.4
Handling NDH 28 33.7 11 28.9
Fingering DH 6 7.2 3 7.9
Fingering NDH 6 7.2 2 5.3
WPDs: workplace demands; FCs: functional capacities; FCE: functional capacity
evaluation; n: number; %: percentage of mismatches; MSD: musculoskeletal
disorders; DH: dominant hand; NDH: non-dominant hand.
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moderate disability, 18% a severe or extremely severe disability and
80% reported ‘‘not feeling able to work’’.
Among the 86 patients questioned on the workstation’s
organizational demands (unemployed persons and apprentices
excluded), most had an open-ended contract/ofﬁcial contract,
were working full time, during the daytime, and reported having a
low autonomy (low decision ability and/or low possibility of self-
management) with very few opportunities for career development
(Table 4).
4.2. Functional capacity evaluation (FCE) and workplace demands
(WPD)
Regarding WPDs, occasional MHL, abilities ‘‘reaching high’’,
‘‘reaching low’’, ‘‘handling with the dominant hand’’, ‘‘handling
with the non-dominant hand’’ and ‘‘stooping’’ were the most
represented and the ones most often exceeding the maximum
acceptable values (Fig. 4). The mean total arduousness index for
the job was 61.5  15.8/100.Table 4
Workstation’s organizational demands.
n %
Type of contract
Open-ended contract/ofﬁcial 69 84.1
Fixed-term contract 7 8.6
Interim 4 4.9
Employee of private employer 1 1.2
Other 1 1.2
Work schedule
Full-time 69 84.1
Part-time 13 15.9
Work rate
Day work 40 48.2
Two-shift system 18 21.7
Three-shift system 7 8.4
Night work 3 3.6
Other 15 18.1
Autonomy at work
Low 49 59.0
Medium 20 24.1
High 14 16.9
Opportunities for career development
Very low 40 46.5
Low 13 15.1
Medium 21 24.4
High 5 5.8
Very high 2 2.2Confronting the results of the FCs and WPDs underlined a higher
rate of presumption of mismatch for the abilities ‘‘reaching high’’
(34%), ‘‘reaching low’’ (64%), ‘‘handling with the dominant hand’’
(47%), ‘‘handling with the non-dominant hand’’ (34%) and MHL
(about a third). Conversely, the ability ‘‘stooping’’ which frequently
went above the maximum acceptable values only led to a
presumption of mismatch in 18% of the cases. For the subpopulation
of patients referred for MSD of the upper limb, the mismatches
concerned mostly the following abilities: ‘‘reaching high’’ and
‘‘reaching low’’ (47% and 71% respectively) (Table 5).
For stay-at-work, half the recommendations related to the
results of the evaluation were in favor of validating the stay-at-
work with or without job accommodations, one quarter led to a
deﬁnitely unﬁtness and 9% to a temporary unﬁtness. As part of
career change, two third of the recommendations were limited to
evaluating the residual abilities and did not propose a speciﬁc
orientation, leaving this task to the recipients of the evaluation and
physicians who prescribed the evaluation.
4.3. Data association and correlation analyses
A linear association was highlighted between the Oswestry
score and ‘‘not feeling able to work’’ (P < 0.0001). Thus, 59% of
patients with minimal disability did not ‘‘feel able to work’’ vs. 96%
of patients with a severe to extremely severe disability. The global
FCE performance index was statistically different according to the
notion of ‘‘feeling able to work’’. Patients who reported ‘‘feeling
able to work’’ had a mean score of 4  2 vs. 6  4 for patients who
reported ‘‘not feeling able to work’’ (P = 0.042). No signiﬁcant
association was reported between having an upper limb impairment
or its laterality and being on sick leave or with the Oswestry score.
Even though the global performance index was not associated with
being on sick leave (93 patients), WPD relative FCs ‘‘handling with the
dominant hand’’ were associated with being on sick leave (89% vs.
Fig. 4. Distribution of the physical workplace demands. *DH: dominant-hand; NDH: non-dominant hand.
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to be on sick leave. Furthermore, there were moderate to strong
correlations between relative FCs and the duration of sick leave for
the abilities ‘‘holding constantly’’ (r = 0.753) and ‘‘stooping’’
(r = 0.386). The lower these relative FCs, the longer the duration
of the sick leaves was (Table 6). Finally, low to moderate correlations
were also highlighted between the Oswestry score and the global
performance index (r = 0.239) as well as for most abilities tested
during the FCE (22 out of 27). The stronger correlation coefﬁcients
were observed for ‘‘lowering occasionally’’ (r = 0.412), ‘‘sitting’’
(r = 0.553), ‘‘standing’’ (r = 0.578) and ‘‘handling with the
dominant hand’’ (r = 0.403) (Table 6). Low to moderate correlations
were underlined between the arduousness of the job and the
Oswestry score (r = 0.402) as well as between the arduousness index
and the global performance index (r = 0.305). Patients reporting ‘‘not
feeling able to work’’ had a higher arduousness index (64.6  14.8 vs.
48.4  13.5; P < 0.001). Furthermore, there were low correlations
between the WPDs and arduousness index for the abilities ‘‘lowering
frequently’’ (r = 0.301) and very low correlations for ‘‘raisingfrequently’’ (r = 0.214), ‘‘stooping’’ (r = 0.254) and ‘‘crouching’’
(r = 0.232). Conversely, the arduousness score decreased with the
ability ‘‘sitting’’ (r = 0.254) (Table 6). No signiﬁcant association was
evidenced between the arduousness index and being on sick leave.
However the mean duration of sick leaves increased along the same
path as the arduousness index (r = 0.265).
5. Discussion
MHL and in particular the less frequent ones (<32/day,
generally corresponding to the heaviest tasks), postures with
arms away from the body, and repetitive motions of the upper
limbs were among the most frequent WPDs, the ones going above
exposure threshold values and triggering most presumptions of
mismatch between the FCs of a person and the WPDs in our study.
The ‘‘stooping’’ posture, even though quite frequent and, in our
study, frequently above set threshold values [17–19], led to less
presumptions of mismatch. These situations had a low to moderate
correlation with indicators of sick leave and arduousness. The work
Table 6
Spearman rank correlation coefﬁcients.
Ability WPD relative functional
capacity and duration of sick
leave
Oswestry score and functional
capacity evaluation
Work arduousness index and
workplace demands
n r n r n r
Lowering occasionally 50 0.313 136 0.412 82 0.061
Lowering frequently 28 0.214 107 0.266 82 0.301
Lowering constantly 12 0.204 107 0.219 82 0.14
Raising occasionally 41 0.0009 133 0.331 82 0.121
Raising frequently 22 0.021 102 0.153 82 0.214
Raising constantly 7 NC 102 0.068 82 0.025
Holding occasionally 47 0.109 141 0.32 82 0.08
Holding frequently 33 0.111 118 0.28 82 0.125
Holding constantly 10 0.753 118 0.222 82 0.036
Carrying occasionally 39 0.104 141 0.32 82 0.039
Carrying frequently 8 NC 118 0.291 82 0.105
Carrying constantly 2 NC 118 0.222 82 0.009
Sitting 56 0.254 143 0.553 82 0.254
Standing 57 0.184 143 0.578 82 0.11
Walking 62 0.311 143 0.355 82 0.076
Climbing 30 0.183 143 0.126 82 0.02
Stair climbing 44 0.06 143 0.146 82 0.172
Stooping 61 0.386 142 0.329 82 0.254
Kneeling 36 0.287 141 0.386 82 0.022
Crouching 46 0.078 142 0.272 82 0.232
Crawling 6 NC 143 0.223 82 0.035
Reaching high 62 0.238 142 0.306 82 0.067
Reaching low 63 0.039 142 0.358 82 0.064
Handling DH 63 0.122 143 0.403 82 0.026
Handling NDH 63 0.074 142 0.229 82 0.038
Fingering DH 48 0.069 143 0.284 82 0.097
Fingering NDH 37 0.199 142 0.138 82 0.044
WPD: workplace demands; n: number of people with available data; r: Spearman’s rho; NC: not calculated; DH: dominant hand; NDH: non-dominant hand.
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the global FCE performance index. Patients reporting ‘‘not feeling
able to work’’ had a higher arduousness index and the longer the
duration of the sick leave, the higher the arduousness index was.
To our knowledge, the study of the ‘‘WPD relative functional
capacities’’ has never previously been evaluated. Most studies
conducted on FCEs were conducted in populations of patients with
MSD, which is not the case of our study were no selection was done
according to the pathology. The mean BMI of the studied
population (25.7  5.7 kg/m2) showed a tendency to being over-
weight which could have an impact in several situations and on
occupational motions and thus on FCE results, yet this impact was not
evaluated in our study. There does not seem to be any selection bias
related to the patients’ recruitment, nor any interpretation bias for
FCE results thanks to the strict follow-up of the EK methodology.
There could nevertheless exist a memory bias (or recall bias: a patient
probably remembers more past exposures related to his or her
pathology) of occupational exposures that might inﬂuence WPD
results. There could also be an interpretation bias for the WPDs due to
the fact that data collection related to the job are only based on an
interview between the patient and the occupational therapist and
does not include other actors such as the OP or an ergonomist via an
objective observation of the workstation. WPDs reported by patients
have a low validity when patients are asked to quantify the duration
or frequency of exposure [24]. This is why the assessment of WPDs
and arduousness index by the occupational therapist based on tasks
and actions described subjectively by the patient allows a quantiﬁ-
cation closer to the real job, but requires for the occupational
therapist to have a good representation of all the different types of
jobs. Our study is based on univariate analyses not allowing to bring
an answer on the independent nature of the highlighted relationships.
The correlation coefﬁcients in our study are comparable to those of
similar studies [10,11] in spite of smaller samples. Most FCE methods,
including the EK, are based on a battery of tests referring to the list ofrequirements from the Dictionary of Occupational Titles (DOT) [16]
listing WPDs and physical capacities that a worker must have in order
to meet these WPDs. The validity and reliability of the DOT are not
scientiﬁcally validated [25] and in most cases DOT standards are well
above the threshold values commonly set, which limits their
relevance for the OP’s practice.
Even though initially used as part of PM&R, the EK brings
relevant information for occupational healthcare professionals,
especially for MHL. Thus, MHL tests of the EK have a satisfactory
reliability (reproducibility) [6,7] and these tests have a low to
moderate predictive value on the work disability risk and
sustainable RTW [26,27]. However, the EK evaluates the FCs of a
person, but only partially evaluates his or her work participation
and does not assess the other dimensions of a person’s functioning
at work, mainly work performance [9,28]. The EK is closer on the
one hand to job-speciﬁc FCEs since it allows the analysis of the
organizational context and a very precise description of the job
tasks. However, it does not permit to simulate work tasks and in
this sense is closer to general FCEs by its standardized approach
and its quantitative evaluation strategy [29]. The EK is at the
border of these two approaches. The most qualitative approaches
offered by WCEs in a work environment are probably more likely to
grasp all aspects of a person’s functioning at work, which is quite
complex, multidimensional and evolving in nature [9,30]. Further-
more, the EK can help with the notions of mismatch between WPDs
and FCs, which is quite different from the notion of medical ﬁtness
for duty used by the OP.
Our results suggest that the Oswestry score could be a good
general indicator of FCE results and its use in the workplace could
be useful for a quick evaluation of the worker’s capacities.
However, this method remains limited, mainly due to the impact
of a person’s subjectivity and the fact that this score is only
validated in chronic low back pain. The potential inﬂuence of a
person’s subjectivity on the EK results suggests that before
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validity score below 4/5 discards the results and challenges the
initial indication (cognitive disorders for example).
Studies have shown that the correlation between self-percep-
tion of disability (disability self-questionnaire, ‘‘feeling able to
work’’) and performances to FCEs was low to moderate but
signiﬁcant; the ability ‘‘lowering’’ was moderately correlated to the
disability score; and the disability score was correlated to ‘‘feeling
able to work’’, which is in accordance with our study’s results
[10,11]. These variables reﬂect the multifactor dimension of the
feelings of the worker-patient towards the perceived arduousness
of the job (posture constraints, heavy lifting, work organization,
support at work, etc.), the perceived health status, but also
variables related to the meaning of the job performed. All these
elements inﬂuence and interact with the feeling of being able to
work and the RTW process. This is closer to the ‘‘self-efﬁcacy’’
theory developed by a team from Quebec [31].
6. Conclusion
Functional capacity evaluations are mostly conducted in PM&R
centers upon the request of PM&R physicians. They are part of the
patient’s global care management, in full partnership if necessary,
with the OP in order to promote RTW. The EK is an evaluation tool,
its results can help guide the physician’s decision and thought
process, but it is not a tool for an OP to determine the worker’s
medical ﬁtness for duty. The main elements provided by the EK
include work conditions and their potential mismatch with the
patient’s FCs as well as a certain number of elements related to the
worker’s self-perception of functional disability and ability to
return to work.
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